Objectives: The aims of the study were to translate into Persian and culturally adapt the Kessler Psychological Distress Scales, K10 and K6, and to assess their reliability and validity.
| INTRODUCTION
This report describes the adaptation and validation of two short measures of psychological distress for use in primary health care (PHC) settings and epidemiological studies in Iran. Mental disorders, especially disorders of mild to moderate severity are not uncommon in Iranian as in other PHC settings (Jackson, Passamonti, & Kroenke, 2007; Khadivi, Shakeri, & Ghobadi, 2012; Serrano-Blanco et al., 2010) . However, many of the patients with these conditions are not diagnosed or appropriately managed (Bolhari et al., 2012; Mitchell & Coyne, 2007) .
Despite ongoing debates regarding the merits of universal screening for common psychiatric disorders such as depression in the general medical settings (Mojtabai, 2017) , widely distributed practice guidelines in a number of countries recommend screening for depression in their PHC settings, especially for patient groups at greater risk, such as postpartum women (Austin, Middleton, Reilly, & Highet, 2013; Siu et al., 2016) . There is some evidence that selective use of screening measures may improve diagnosis and treatment of common mental disorders and such screening is recommended where there are sufficient resources for further assessment and appropriate follow-up (Mitchell & Coyne, 2007) .
Another potential use of short screening measures is rapid assessment in epidemiological studies (Anderson et al., 2012; Kessler et al., 2003) . In the Global Burden of Disease study, mental disorders ranked second in disability-adjusted life years in both sexes and depressive disorders were the leading cause of disability-adjusted life years in women (Naghavi et al., 2009 ). In the last national mental health survey in Iran, 23.6% of participants in the 15-64 years age range met the criteria for a common psychiatric disorders in the past 12 months . The health, social, and economic burden associated with these conditions call for close monitoring of their prevalence and distribution in the population over time. Short measures of psychological distress can supplement data from structured interviews in epidemiologic surveys or be used along with measures of physical health in comprehensive surveys of general health (Hedden, Bose, Gfroerer, & Lipari, 2013; Kessler et al., 2002; Park, Lee, Shearston, & Weitzman, 2017) . There is a need for validated brief measures that can be used for rapid and low-cost assessment in both PHC settings and in large-scale epidemiologic studies in various settings.
We attempted to address this need in Iran by translating and adapting the 10-item screening measure originally developed by Kessler and colleagues (K10) and the abbreviated six-item version of this scale (K6). Originally developed in English for use in the United States, these instruments have been translated to several other languages and extensively used in other settings as measures of nonspecial psychological distress and serious mental illness (SMI; see below) in epidemiologic studies Arnaud et al., 2010; Carra et al., 2011; Donker et al., 2010; Fassaert et al., 2009; Han, Gfroerer, Colpe, Barker, & Colliver, 2011; Kessler et al., 2002; Kessler et al., 2010; Sakurai, Nishi, Kondo, Yanagida, & Kawakami, 2011) . These measures have also been clinically used as screeners for establishing treatment referrals in PHC settings and for disability claimants (Allen et al., 2012; Cornelius, Groothoff, van der Klink, & Brouwer, 2013; Donker et al., 2010; Fassaert et al., 2009; Furukawa, Kessler, Slade, & Andrews, 2003; Kessler et al., 2010) . We further compared the psychometric properties of these measures with the 12-item General Health Questionnaire (GHQ-12) that has been validated and extensively used in Iran (Bahremand et al., 2014; Emami, Ghazinour, Rezaeishiraz, & Richter, 2007; Heidari, Feizi, Roohafza, Hassanzadeh Keshteli, & Adibi, 2017; Montazeri et al., 2005) and other countries (Danielsson, Lundin, Allebeck, & Agardh, 2016; Diniz et al., 2014; Padron, Galan, & Rodriguez-Artalejo, 2014; Pope et al., 2015) .
| METHODS

| Sample
The sample included adult primary care patients of general practitioners and family physicians in five urban or rural health centers in three provinces in Iran. Participants were recruited between April and September 2014. Nonprobability quota sampling was used to recruit almost equal proportions of both sexes and participants above and below 35 years of age.
All patients in the 15 to 64 years age range who were able to communicate in Persian were eligible for this study. Those with a medical condition or cognitive disability that made them unable to complete the interview were excluded. Participation was voluntary, and all participants gave informed consent. Participants were informed that the data will remain confidential and the analyses will be performed anonymously. For Composite International Diagnostic Interview (CIDI) questions regarding substance abuse, these reassurances were reiterated and the participants were again told that they do have the right to refuse to answer the questions.
| Fieldwork
The study was conducted in two stages. In the first stage, the study questionnaires, consisting of K10, K6, CIDI 2.1, and GHQ-12 along with a demographic questionnaire were administered. Participants who had a history of inpatient psychiatric admissions or had a positive lifetime history of psychotic symptoms were reinterviewed through telephone by a psychiatrist using the Structured Clinical Diagnostic
Interview for Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (SCID; Sharifi et al., 2009) . A total of 818 patients participated in the study; 36 SCID telephone interviews were completed.
Four hundred participants were invited to complete the K10, K6, and GHQ-12 questionnaires for a second time within 2 weeks of the first interview for assessment of test-retest reliability. Of these, 195 (48.8%) completed these in-person reinterviews.
| Assessments
| K10 and K6
K10 consists of 10 questions assessing nonspecific psychological distress. The questions ask how frequently in the past month the participant has felt tired out for no good reason (Q1), nervous (Q2), so nervous that nothing could calm them down (Q3), disappointed or hopeless (Q4), restless or fidgety (Q5), so restless that they could not sit still (Q6), depressed (Q7), so depressed that nothing could cheer them up (Q8), feeling that everything was an effort (Q9), and feeling worthless (Q10). Responses to each question were rated on a 5-point Likert scale, ranging from "never" (=0) to "always" (=4). The responses were summed, providing a total score between 0 and 40.
K6 is based on responses to Q2, Q4, Q5, Q8, Q9, and Q10 with a total score ranging from 0 to 24. K10 and K6 are available in both self-administered and interview versions. In this study, we used the interview version of the instruments.
Translation and cultural adaptation of the scale followed the World Health Organization (WHO) guidelines as described below: Expressions that were deemed confusing or culturally inappropriate were revised through discussion with the primary translator.
Specifically, the panel recommended alternative expressions and clarifications of the questions inquiring about feeling depressed and feeling tired out for no good reason. The panel noted that the literal translation of the expression "feeling nervous" in Persian is close to the concept of feeling angry, which may be confusing to some participants. The panel recommended adding a conceptually equivalent term for "anxious" to the item for clarity. They also recommended replacing "how often" with "how much" because the literal translation of the "how often" is not commonly used and difficult to understand for many Persian speakers, especially those with lower levels of education. 
| General Health Questionnaire 12
The Persian translation of the full scale and the brief 12-item version of GHQ have been validated before (Ebadi et al., 2002) . Item scores ranged from 0 to 3, and the total score for GHQ-12 ranged from 0 to 36.
| CIDI version 2.1
Diagnoses of any major depressive disorder, bipolar disorders, psychotic disorders, and anxiety disorders (including panic disorder with/without agoraphobia, agoraphobia without panic, social phobia, generalized anxiety disorder, posttraumatic stress disorder, and obsessive-compulsive disorder) in the past 30 days (12 months for psychotic and bipolar disorders) were ascertained using the CIDI 2.1.
We used the 30-day diagnoses for common psychiatric disorders to better match the 30-day time frame of K10 and K6. The Persian translation of the CIDI 2.1 has been previously validated (Alaghband Rad, 2003) , and the instrument has been used in the Iranian Mental Health Survey (Rahimi-Movaghar et al., 2014). Participants who screened positive for psychotic symptoms in their lifetime by CIDI 2.1 were reassessed via telephone interviews using the SCID to ascertain psychotic disorders in past 12 months. Telephone-administered Persian version of SCID-I for psychotic disorders has been shown to be comparable with the face-to-face administered version of the instrument in terms of sensitivity . All interviewers had master's degrees in Clinical Psychology and had prior experience with administering CIDI.
In addition to individual disorders, we assessed SMI defined by (a) diagnoses of bipolar disorder (based on CIDI 2.1) or psychotic disorders in past 12 months (based on telephone interview using SCID), (b) any suicide attempt in the past 12 months, or (c) severe impairment in at least two domains of functioning (based on the Sheehan Disability Scale [SDS] described below) along with a diagnosis of any depressive or anxiety disorder in the past 30 days.
| Sheehan Disability Scale
The SDS has been extensively used in past research for assessment of disability due to psychological problems Demyttenaere et al., 2004; Sharifi et al., 2014) . The questionnaire asks the participants about their worst period of functioning when symptoms were most severe during the past year and assesses the impact of the disorder on the different aspects of functioning such as housework, occupation, social life, and interpersonal relations. The participants use a visual analogue scale (from 0 to 100) to rate the severity of disability ranging from "no impact" (=0) to "very severe impact" (=100). Validity and reliability of the Persian version of SDS in the general population and psychiatric patients has been previously assessed (Amin- .
| Statistical analysis
Psychometric properties of K10, K6, and GHQ-12 were assessed using several techniques. Internal consistency was assessed using Cronbach's alpha and item-total correlations. Test-retest reliability was assessed using Spearman's correlation coefficients. In addition, sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and area under the curve (AUC) for predicting any mood or anxiety disorders and SMI were obtained from the receiver operating characteristic (ROC) analyses. Spearman's rank-order correlation coefficients were used to assess correlations among K10, K6, and GHQ-12. All analyses were conducted using PASW 18 (SPSS 
| RESULTS
The 818 participants comprised 386 men and 432 women with a mean age of 35.4 ± 0.4. The majority (77.9%) was married; 19.7% were single, and 2.4% were previously married. Only a small minority (2.4%) was illiterate; 73.2% had high school education and 24.8% had college education. Approximately one out of every four (24%) met the CIDI criteria for a depressive or anxiety disorder during the past 30 days. SMI based on the criteria described above was found in 11.6% of the participants.
| Internal consistency
The Cronbach's alpha values for K10, K6, and GHQ-12 were 0.92, 0.87, and 0.87, respectively. The interitem and item-total correlations for K10 and K6 are reported in Table 1 . Item-total correlation coefficients ranged from 0.59 to 0.80 for K10 and 0.59 to 0.73 for K6. 3.3 | Sensitivity, specificity, PPV, NPV, and AUC Sensitivity, specificity, PPVs, and NPVs of the instruments for detecting any mood or anxiety disorders as well as SMI in the past 30 days are presented in Tables 3 and 4 . The optimal cutoff scores of K10 for predicting any mood or anxiety disorder and SMI were 15 and 19, respectively. The optimal cutoff score of K6 was 10 for predicting both any mood or anxiety disorders and SMI. The corresponding cutoff scores for GHQ-12 were 11 and 13, respectively. AUC for all three scales were over 0.80 for screening for any mood or anxiety disorders and for SMI in the past 30 days (Figures 1 and 2 ).
| Test-retest reliability
K6 and K10 total scores were strongly correlated with the GHQ-12 scores. The Spearman's correlations with GHQ-12 was 0.60 for K10 and 0.66 for K6 (both p values < 0.001).
| DISCUSSION
| Reliability and validity of the scales
This study assessed the reliability of K10 and K6 questionnaires and their validity against CIDI mood and anxiety disorders and SMI.
Furthermore, we compared these questionnaires with a commonly used screening questionnaire, the GHQ-12. K10 and K6 appear to have acceptable reliability and validity and comparable psychometric properties to the longer GHQ-12 questionnaire, which is commonly used for screening mild to moderate psychiatric disorders in this setting.
Cronbach's alpha values of above 0.90 for K10 and above 0.80 for K6 and GHQ-12 indicate excellent reliability and internal consistency. Test-retest reliability of K10 and K6 items ranged from 0.26 to 0.46. To the best of our knowledge, the test-retest reliability of the K6 has been examined only in one study from China (Lee et al., 2012) . In that study, correlation among items between the first telephone survey response and the telephone reinterview response within a month ranged from 0.5 to 0.6 (Lee et al., 2012) . Relatively low values of test-retest reliability might be due to changes in the mental status of the participants at the time of the reinterview. In this study, retest data were collected almost 2 weeks after the original assessment.
Although the measures assess emotional states over the past 30 days, participants tend to recall more recent experiences. For example, in a study by Kessler et al. (2010) when asked about the time when they felt worst in the past year, 80% of the participants reported the past month as their worst month. Thus, the actual overlap in the periods remembered across the 2-week test-retest assessments may have been quite small.
| Determining optimal cutoff scores
The AUC for the Persian K10 and K6 is comparable with the English, However, different cutoff scores have been proposed for these instruments in different studies and in different settings. In a French study including patients with alcohol use disorders referred to the emergency services, cutoff scores of 14 and 10 were proposed for K10
and K6, respectively (Arnaud et al., 2010) . In another study involving screening of any mood or anxiety disorders in PHC settings, cutoff scores of 12 for K10 (87% sensitivity and 70% specificity) and 7 for K6 (82% sensitivity and 70% specificity) were proposed (Carra et al., 2011) . These cutoff scores are lower than the ≥13 cutoff for K6 proposed in the original study by Kessler et al. (2003) . However, the
Kessler et al. study used SCID diagnosis of SMI as the criterion and, more importantly, sought to equalize false-positive and false-negative results in the weighted sample rather than find a psychometrically optimal cutoff score.
Similar to the study by Lee et al. (2012) Along these lines, some investigators have proposed using stratum specific likelihood ratios for specific ranges of cutoff scores (Carra et al., 2011; Schmitz, Kruse, & Tress, 2000) . The stratum specific likelihood ratios can be easily computed from data on sensitivity and specificity such as reported in Table 3 . Providing information on sensitivity, specificity for a range of cutoff scores along with prevalence estimates of SMI and depression and anxiety disorders in this sample also allows other investigators and potential users of Persian K10
and K6 to estimate PPV and NPV for their specific setting and choose a cutoff score that best meets their needs.
When used in epidemiologic studies to provide an estimate of the prevalence of mental disorders, a balance between false-positive and false-negative cases may be desirable. Kessler et al. (2003) recommended a cutoff score of ≥13 on K6 for estimating the prevalence of SMI in the past 12 months in population surveys in the United
States with the rationale that this cutoff would produce equal numbers of false-positive and false-negative cases, which will cancel each other out and thus provide a consistent estimate of the prevalence of SMI. Availability of psychometric data for the different cutoff points on the Persian K10 and K6 in this study would similarly enable Iranian researchers to choose cutoff scores that would provide the most accurate prevalence estimates in this setting.
| Comparison of K10 and K6 with GHQ
The study found acceptable convergent validity between K10, K6, and GHQ. Our results are similar to those of Patel et al. (2008) who reported correlation coefficient of 0.68 and 0.58 between GHQ on the one hand and K10 and K6, respectively, on the other hand. The results of the current study show that the psychometric properties of K10 are similar to those of GHQ-12 and slightly better than those for K6. However, K6 is significantly shorter and thus a suitable candidate for screening in PHC centers and large-scale general population surveys. 
| CONCLUSION
In the context of the above limitations, the results of this study suggest that K10 and K6 are potentially useful instruments for the purpose of screening for common mental disorders in PHC settings and, possibly, in community settings. These measures have good internal consistency and test-retest reliability, correlate strongly with the longer GHQ-12 measure, and have adequate sensitivity and specificity for detecting mood and anxiety disorders ascertained using a structured interview instrument. Future users of the K10 and K6 should select the optimal cutoff scores on these instruments based on their own needs and in view of the strengths and limitations of these instruments. However, the instruments appear have low PPVs for detecting the less common SMI in this setting. Given the low prevalence of SMI in the community, the K10 and K6 may not be suitable as screening instruments as they will miss the majority of cases. With the growing appreciation of the role of general medical care services in managing SMI, there remains a need for brief and user-friendly screening measures for these conditions in Iran as in other countries. 
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